Inhibition of cytochrome P450 2E1 induces an increase in extracellular dopamine in rat substantia nigra: a new metabolic pathway?
We presented data previously on dopamine (DA) synthesis and catabolism in the rat substantia nigra (SN) suggesting that a substantial part of the synthesized DA in this brain part is metabolized by unknown nonclassical metabolic pathways. On the basis of that a relatively high density of cytochrome P450 2E1 (CYP 2E1) has been detected in rat SN the aim of the present study was to investigate the possibility that this enzyme is involved in the metabolism of DA. Systemic administration of either phenylethyl isothiocyanate (100 mg/kg ip), diethyldithiocarbamate (500 mg/kg, ip) or diallyl sulfide (200 mg/kg, sc or ip), three different inhibitors of cytochrome P450 2E1, induced an increase of the extracellular DA concentration in the SN, measured with microdialysis in awake rats, by 130%, 90%, and 35%, respectively. A tendency to increased concentrations of the classical DA metabolites in the dialysate from the SN was also observed in some experiments. In the striatum, no profound effects were induced by the drugs on the concentrations of DA or its metabolites. The results show that CYP 2E1 activity affects dopaminergic neurotransmission in the SN, possibly by participating in DA metabolism. Other mechanisms, such as the influence on the DA transporter or the release process cannot, however, be ruled out.